The detection of Bence Jones protein, an important part of the investigation of suspected myeloma, is most commonly done by agarose or cellulose nitrate electrophoresis followed by immunofixation. Bence Jones protein is recognized as single or multiple bands of one type of light chain. Unfortunately, improvements in sensitivityof these techniques (use of high-affinityantisera and higher resolution electrophoresis) frequently allow detection of multiple light chain bands in the urine of patients who do not have a B-cell dyscrasia. The bands are usually kappa, although they may be accompanied by lambda bands. 
sis followed by immunofixation. Bence Jones protein is recognized as single or multiple bands of one type of light chain. Unfortunately, improvements in sensitivityof these techniques (use of high-affinityantisera and higher resolution electrophoresis) frequently allow detection of multiple light chain bands in the urine of patients who do not have a B-cell dyscrasia. The bands are usually kappa, although they may be accompanied by lambda bands. This pattern may lead to the misdiagnosisof Bence Jones protein and oligoclonal light chain production in patients.
Here we show that this pattern is produced by polyclonal light chains; it is present in the urine of all patients with a tubular proteinuna of any etiology and may be induced in healthy individuals by blocking their renal tubular protein reabsorption. Polyclonal light chains separate into monomers and dimers on sodium dodecyl suItate-polyacrylamide gel electrophoresis and into four major bands with many minor bands by isoelectric focusing. This difference in charge and possibly size results in the banding pattern seen on good-quality electrophoresisand immunofixation. (6) . Larger amounts, however, are more frequently associated with myeloma (7) , which has led to the use of BJP as an important indicator of B-cell 
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Results
Urine specimens from geriatric patients. Agarose IFE of 54 urine specimens concentrated 200-fold demonstrated multiple kappa bands in 39 (72%). The urine specimens, which initially appeared negative, were subsequently shown to contain these bands after either diluting the urine and so decreasing the background or by concentrating it further as much as 600-fold.
Immunofixation with antisera to lambda light chains showed two to five less-dense bands in 14 of the 54(26%) sion demonstrates the appearance and disappearance of the multiple kappa bands. Samples were also separated by SDS-PAGE and silver-stained (Figure 2 ), which confirmed a normal pattern of excretion of proteins before the infusion (track 1) and demonstrated a reversible tubular proteinuria (tracks 2 to 6). Agarose WE of these urine specimens demonstrates the transient appearance of multiple kappa bands with the tubular proteinuria (Figure 3) Molecular-mass separation of kappa chains. We analyzed by SDS-PAGE 27 unconcentrated urine specimens from eight geriatric patients, seven women with preeclampsia, three diabetics, four healthy subjects postargiine infusion, and five patients with renal disease, and identified the kappa light chains by immunoblotting. Kappa bands were identified as monomer and dimer and also as associated with heavy chain as intact IgG. There was some nonspecific binding of the antibody to albumin (Figure 4) .
Charge separation of the kappa bands. Twenty-one unconcentrated urine specimens from 11 geriatric patients, seven women with pre-eclampsia, and three healthy subjects post-arginine infusion were separated by isoelectric focusing (p1 3-10. 
DIscussIon
The presence of light chain bands on agarose or cellulose nitrate WE has, so far as we are aware, not been previously investigated. The pattern has a distinctive, evenly spaced ladder" appearance (12) (Figure 1) . The bands are of mnimum intensity at the cathodal side of the center of the pattern and diminish anodally and cathodally. In about 25% of cases, this pattern may be accompanied by two to five lambda bands, which are fainter than those of the kappa bands, even when a variety of antisera are used for fixation. The presence of BJP is suggested by the finding of a kappa or lambda band of increased density or a band that disrupts the regular pattern ( Figure 6 , kappa track 3 and 5; lambda track 5). It is important to appreciate that BJP is frequently associated with tubular proteinuria and that the BJP occurs in addition to normal banding.
To differentiate the polyclonal banding we have described from BJP requires good-quality electrophoresis (22) and may indeed be difficult or impossible in some cases if the bands of BJP overlap one of the polycbonal bands. Thus, if the BJP band in Figure 6 (lamba, track 5) had more cathodal mobility, it would have been lost among the polycbonal bands A recent report exemplifies the confusion that arises from this phenomenon in suggesting that patients with AIDS have oligoclonal light-chain bands in their urine (23) . The pattern in these patients is similar to the multiple kappa bands we have observed. On the basis of observations of isoelectric focusing (24), Kahn (25) recently suggested that the multiple kappa bands observed in AIDS may in fact be due to polyclonal light chains and not an oligoclonal response. On the basis of our studies, we would concur with this.
We have shown that the banding seen on agarose and cellulose nitrate lYE in the urine from patients and healthy individuals with an induced proteinuria is polyclonal. It can be separated into monomers and dimers on SDS-PAGE and into four main groups on isoelectric focusing with pls of 6.5, 8.0, 8.5, and 9.2. There are many small bands also. This restriction in charge of polyclonal urine light chains results in a banding pattern on WE when good-quality electrophoresis is used.
The finding of multiple kappa, and less frequently lambda, bands on WE of polycbonal light chains is a result of impaired tubular reabsorption and may result in an incorrect diagnosis, when used with common analytical techniques.
It is important to be able to differentiate these bands from those for BJP, because geriatric patients, the group most frequently screened for myeloma, frequently have a tubular proteinuria.
